Amyloid beta peptide-induced cerebral neuronal loss is mediated by caspase-3 in vivo.
Amyloid beta peptide (A beta) is widely believed to play a central and etiological role in Alzheimer disease (AD). A beta has been shown to have cytotoxic effects in neural cells, although the mechanism by which it does this is still unclear. To examine the involvement of the apoptotic cascade in A beta-induced cell death, we used mice deficient in caspase-3 (CPP 32), a key protease in this cascade. We microinjected A beta(1-40) into hippocampal regions of the brains of adult mice because AD is an adult-onset disease. We found significant cellular loss in the hippocampal regions of wild-type mice and dramatic rescue of neuronal cell death in caspase-3-deficient mice, with a gene dosage effect. In addition to adult mice, we observed little A beta-induced death of cultured neurons prepared from fetal brains of caspase-3-deficient mice but did observe death of such neurons from wild-type mice. The difference in A beta-induced neuronal death between wild-type and caspase-3-deficient mice was highly significant, indicating that A beta-induced neuronal death is mediated in vivo as well as in vitro by the caspase-3 apoptotic cascade.